Background: The aim of this study was to comprehensively examine clinical risk factors, including suicide intent and hopelessness, for suicide and risk of death from all causes after attempted suicide over a 12-year follow-up period.
Background
Among the factors found to predict suicide, a previous suicide attempt is one of the strongest [1] . Suicidal intent, defined as the seriousness or intensity of the patient's wish to terminate his or her life [2] , has been found to predict completed suicide in most [3] [4] [5] [6] [7] , although not all studies [8] . Hopelessness, defined as a state of negative expectations [9] , appears to be another predictor of suicide [10] [11] [12] [13] [14] [15] . Other factors found to associate with increased suicide risk after attempted suicide include male gender, advancing age, psychiatric disorder, previous psychiatric treatment, long-term use of hypnotics, poor physical health, living alone, and "wish to die" as a motive for the index attempt [16] [17] [18] . While both level of suicidal intent and hopelessness are likely to be significant predictors of completed suicide after a suicide attempt, their relative importance has remained unknown since few prospective studies have measured both.
The aim of the present study was to comprehensively examine clinical risk factors for suicide and other causes of death after attempted suicide, including suicidal intent and hopelessness.
Methods

Subjects
A systematic sample of 224 subjects aged 15 years or more from consecutive cases of attempted suicide admitted to health care in four cities in Finland from January 1 st to July 31 st 1990 was comprehensively interviewed after obtaining written informed consent [19] . The sample of the present study forms part of a database for an epidemiological monitoring project on attempted suicide in Finland. The project was carried out in collaboration with the WHO/EURO Multicentre Study on Parasuicide [20] [21] [22] , which investigates factors predicting future suicidal behaviour. The repetition-prediction part of the study in Finland was carried out in four cities: Helsinki (Southern region), Jyväskylä (Central), Rovaniemi (Northern) and Seinäjoki (Western).
As parasuicide patients in Helsinki are treated in general hospitals only, the data were gathered at all five of the city's general hospitals (three university clinics and two municipal hospitals). In other regions some mild cases are treated in local health centres. In Jyväskylä, data collection was carried out at one general hospital and nine health centres, in Seinäjoki at one general hospital and six health centres, and in Rovaniemi at one general hospital and two health centres treating suicide attempters [19] . In the four research areas a total of 600 patients were asked to participate, of whom 224 (37%) consented and completed the initial interview. The numbers of attempted suicide patients participating in the study were 114 (53 men and 61 women) in Helsinki, 33 (11 men and 22 women) in Jyväskylä, 30 (12 men and 18 women) in Rovaniemi and 47 (23 men and 24 women) in Seinäjoki. The details of the methodology have been reported earlier [19] .
The WHO definition of parasuicide [23] was used, and attempted suicide and parasuicide are used as synonyms in this report. All 224 suicide attempters were interviewed according to a structured schedule, the European Parasuicide Study Interview Schedule (EPSIS I) [24] .
Interview schedule
The interview form [24] contained 424 items concerning the patient's everyday life, state of health, use of alcohol and other drugs, previous suicidality, treatment in the health care system including psychiatric consultation, and life events. Beck's Suicidal Intention Scale (SIS) [2], Beck's Hopelessness Scale (HS) [9] , the State Trait Anger Scale (STAS) [25] , the Self Esteem Scale (SES) [26] , Motives for present parasuicide (ML) [27, 28] and Beck's Depression Inventory (BDI) [29] were all used.
Long-standing physical illness or disability was defined as a physical illness or disability that had troubled a patient for at least one year [24] . Mental health symptoms spanning the previous 12 months was used to define a patient's experience of prolonged periods (at least one year) of troubles within herself/himself that had hindered functioning [24] . Mental health symptoms during the past three months were categorised as on the whole poor or fair, according to the patient's evaluation of her/his mental health [24] . The assessment of lethality (somatic severity) of the suicide attempt was based on the patients' physical condition in the emergency room, the amount and type of drugs taken, and on all available information from the medical records, as in previous Finnish studies [7, 18] . Here, three defined grades (mild, moderate and serious) were used.
Outcome
The outcome of suicide attempters, using mortality by suicide and other causes of death as the outcome criteria, was examined for a follow-up period of 12 years (1. 1.1990-31.12.2002) . The index suicide attempt was defined as first admission to the emergency unit because of suicide attempt during the study period 1. 1.1990-31.7.1990 . Occurrence of death data were obtained from Statistics Finland [30] . The definition of suicide was based on Finnish law for determining causes of death [31] . In every case of violent, sudden or unexpected death in Finland, the cause of death is assessed by police and medicolegal investigations involving autopsy and forensic examination.
The subjects of this study were 224 suicide attempters treated for an index suicide attempt in health care in Finland (Helsinki, Jyväskylä, Rovaniemi and Seinäjoki) during a seven-month study period in 1990.
Statistical analysis
The two-tailed chi-square test with Yates' correction, Fisher's exact test and the two-tailed t-test were employed in basic comparisons. For the survival analyses KaplanMeier and Cox regression models were used.
We analysed mortality and suicide mortality in the study population using Cox proportional hazards regression models with gender, age, number of previous suicide attempts, lethality of index attempt, Beck's Depression Inventory scores, Beck's Hopelessness Scale scores, Beck's Suicidal Intention Scale scores, physical illness or disability and use of alcohol at the time of the index attempt as covariates. The backward stepwise method (Wald) was used.
Results
By the end of the 12-year follow-up 22% (50 out of 224) had died: 31% of male (n = 31) and 15% of female (n = 19) suicide attempters (Fisher's exact test p = 0.006) ( Table 1) . Seventeen (8%) of the patients had committed suicide: 9 (9%) of the males and 8 (6%) of the females.
Suicide accounted for 34% of all deaths. There were no statistically significant differences in suicide rates or overall mortality between the four Finnish centres. 41% (N = 7) of the subjects completing suicide switched the suicide method to another. 21 attempters (9%; 11 males and 10 females) had died by natural causes, 11 (5%; 10 males and 1 female) had died by accidents and one male was murdered.
The cumulative survival curve plots for the 12-year followup appear in Figures 1 and 2 for each gender. The overall risk of death among males was significantly higher (log rank statistics 8.06, df = 1, p = 0.0045) (Figure 1 ). There was no statistically significant gender difference in suicide risk during the follow-up period (log rank statistics 0.75, df = 1, p = 0.4) (Figure 2 ). Suicide attempters who eventually committed suicide had scored higher on Beck's Suicidal Intention Scale (Table 1) . Reasons and motives for the suicide attempt appear in Table 2 . Problems with partner, having wanted to die, and having wanted to make things easier for others were more common among those who committed suicide. Physical illness or disability and problems with partner were more common among suicide attempters who died (all causes) during the follow-up. High scores on Beck's Suicidal Intention Scale predicted suicide (Table 3 ). Male gender, older age, physical illness or disability and high scores on Beck's Suicidal Intention Scale predicted death (all causes) ( Table 3) .
Discussion
The findings of the present study confirm previous research suggesting that a high level of suicidal intent is a significant predictor of both subsequent death and suicide following a suicide attempt. Moreover, high suicidal intent scores at index attempt seem to be a more powerful predictor of eventual suicide than previous attempts or hopelessness.
To our knowledge, this is the first follow-up study of attempted suicide in Finland to include regions beyond the capital area, and is thus more representative of the country as a whole than earlier studies. As no differences in mortality between the four regions emerged, our findings support the generalizability of our previous findings from Helsinki-based cohorts to other parts of the country. The extensive structured interview and case report method used in the present study is comprehensive and provides a broad picture of suicide attempters and their outcomes. Most previous studies have been based on hospital records only or have included only attempters referred for psychiatric consultation or attempts made by self-poisoning.
The disadvantage of an interview study is that some patients refuse to participate. In this study no significant differences were found in sociodemographic variables between the interviewees and the entire suicide attempt population [19] . The only statistically significant difference was that the male interviewees were more likely to have received psychiatric consultation than the other men in the entire parasuicide population [19] . Thus we cannot
Cumulative proportion of patients surviving after index suicide attempt Figure 1 Cumulative proportion of patients surviving after index suicide attempt. Males have significantly less favourable prognosis than females. Censored cases are cases for which the event is not recorded = patients surviving. Kaplan-Meier survival curves: log rank statistics 8.06, df = 1, p = 0.0045. exclude the possibility of overrepresentation of more severe cases in our initial parasuicide sample. However, our sample appears to be representative of those suicide attempters who are sufficiently motivated to stay in health care. The main limitation of the present study is that we were unable to use a structured diagnostic interview for all patients and thus could not include the DSM-diagnoses as possible risk factors. Previous studies have found that the vast majority of suicide attempters suffer from mental disorders [32] [33] [34] [35] [36] . However, there appears to be only one previous study with 30 months of follow-up using structured diagnostic information [37] .
Time in years
The overall mortality of suicide attempters was remarkably high, in accordance with previous studies [17, [38] [39] [40] [41] : a fifth of the cohort died during the 12-year follow-up. The risk for suicide (8%) in the present study is consistent with the findings of a recent review of fatal repetition of self-harm [42] . Most previous studies have found significant gender differences in suicide and overall mortality after attempted suicide [17, 18, 38, 39, [43] [44] [45] . Somewhat surprisingly, we did not detect a statistically significant gender difference in suicide mortality in the present study.
We cannot, however, exclude the possibility that male suicide attempters who were more motivated to stay in health care and to participate in the interviews and psychiatric consultation were selected. It has been found that patients who discharge themselves before completing initial management have a considerably increased rate of repetition [46] . Furthermore, males with higher intent may have used more lethal methods and died rather than survived at an index attempt. Although the cohort was collected from several cities, the sample size remained moderate, and due to limited statistical power, we cannot rule out the possibility of gender differences in suicide mortality. However, male gender was a risk factor for death by all causes during the follow-up. These latter results accord with Nordentoft et al. [16] , who found male gender to be a predictive factor for death by all causes, but not for suicide during a ten-year follow-up period in Denmark.
Previously, hopelessness has been found predictive of actual suicide, both in psychiatric outpatients [13] and in hospitalized suicide ideators [12] . However, these studies measured only hopelessness and depression, not level of suicidal intent. Furthermore, in a sample of hospitalized suicide attempters a diagnosis of alcoholism and the SIS Precautions subscale predicted eventual suicide [47] , not hopelessness. In addition, Nimeus et al. [48] found in a similar sample of suicide attempters with different diagnoses that the Hopelessness Scale was an unsatisfactory instrument for predicting future suicide; hopelessness was better associated with mood disorders. On the other hand, in patients with affective disorders [11, 15] degree of hopelessness appeared to be an important factor predicting eventual suicide, although its significance may depend on the history of drug and alcohol abuse [49] .
Very few follow-up studies after attempted suicide have used a comprehensive interview including known scales for assessing the severity of the attempt. Most follow-up studies have had small clinical samples or been large epidemiological studies without structured interview information. Thus, strongly significant risk factors for subsequent suicide, particularly high suicidal intent, may have remained undetected. Suicide attempters with high intent is a risk group of patients with high suicide and overall mortality, therefore various possibilities of surveillance may be considered. However, as the suicide risk remains high for decades, a more feasible approach might be focusing clinical attention to periods of likely elevated risk, such as episodes of depression.
Conclusions
In conclusion, the level of suicidal intent appears to be the most powerful predictor of eventual suicide after attempted suicide. As most previous parasuicide followup studies have not reliably measured level of suicide intent, its important role as a predictor of eventual suicide has remained largely unrecognised. 
